INTRODUCTION
In amphibian retinas, second-order neurons are driven by both rods and cones (Fain, 1975; Hassin & Witkovsky, 1983; Witkovsky & Stone, 1987; Wu, 1987) . The responses of amphibian horizontal cells are generally monophasic and hyperpolarizing at all wavelengths (L-type), although C-type responses, which are depolarizing to long wavelengths and hyperpolarizing to short wavelengths, have been recorded rarely (Fain, 1975) . We have found in mudpuppy retina a previously undescribed type of cell whose responses to brief, bright flashes of light resemble those of horizontal cells. However, they have several unusual properties which distinguish them from typical amphibian horizontal cells: (1) they are depolarized by low intensity illumination and hyperpolarized by higher intensity illumination at all wavelengths; (2) they generate a hyperpolarizing off-response at the termination of the light stimulus; and (3) all components of the response appear to be driven mainly, if not entirely, by 572 nm cones.
METHODS

Intracellular responses were recorded from cells in the eyecup preparation of the mudpuppy Necturus
maculosus.
The preparation, electrical recording and optical stimulation are described in detail elsewhere (Dong & McReynolds, 1991) . Briefly, eyecups were prepared under room illumination and superfused with amphibian Ringer solution flowing at approx. 1 ml/min. In some experiments 50 p M 2-amino-4-phosphonobutyric acid (APB) (Sigma) was added to the Ringer solution. After mounting in the recording chamber the preparation was dark adapted for more than 1 hr before beginning an experiment. Intracellular recordings were made with conventional electronics and 4 M potassium acetate-filled micropipettes having resistances of 200-400 MR. Light stimuli were from a tungsten-halogen source; the intensity and wavelength were controlled by neutral density and interference filters. Irradiances were measured at the plane of the retina with a calibrated photodiode (UDT-555D). Figure 1 shows responses of a cell to 100 msec flashes of diffuse light of 500 and 620 nm. The upper row shows responses to a 500 nm flash at two different intensities. A dim flash (left) produced a response that was mainly depolarizing, while a flash 0.8 log unit brighter (right) produced a hyperpolarizing response. The lower row shows responses to 620 nm flashes that were each 0.2 log unit dimmer than the 500 nm flashes above. The weaker 620 nm flash (left) produced a depolarizing response whose amplitude was about equal to that of the depolarizing 500 nm response above. An exact match was not possible because in most cases the stimulus intensity could be adjusted only in 0.2 log unit steps. An 0.8 log unit brighter 620 nm flash (right) produced a hyperpolarizing response. For both the depolarizing and hyperpolarizing responses, the response amplitudes and waveforms were matched when the 500 nm flash was 0.2 log unit brighter than the 620 nm flash. This difference in intensity (indicated by the open circles in Fig. 4 ) corresponds reasonably well with the relative effectiveness of these two wavelengths for the cone photopigment in mudpuppy (thick curve), which has a &,,,, of 572 nm (Brown, Gibbons & Wald, 1963; Fain & Dowling, 1973) .
RESULTS
